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 Research was conducted to identify the states that compiled Comparative Risk 
Reports and the year in which the study was completed.  The information relating to the 
type of committee that compiled the risk report and the final risk rankings was examined.  
State Comparative Risk Reports were collected for twenty states and the risk rankings 
that each state compiled were reviewed to determine which states ranked third generation 
environmental problems and the ranking that those problems were given.  The risk 
reports compiled by each state were also used to determine which states ranked natural 
resource based problems and the ranking that those problems were given.   
 Dependent variables were constructed for the third-generation problems global 
warming, ozone depletion, acid rain as well as for natural resource-based problems.  
Independent variables were used to indicate the contextual setting of the responses of the 
individual states.  The independent variables that were used are as follows:  Total Green 
Index score, Green Policy score, Green Conditions score, air pollution score, natural 
resource GSP, per capita income, and bachelor’s degree.  Two different methods were 
used to analyze the data compiled for this research, difference of means testing and 
Pearson bivariate correlation analyses.  The difference of means test was used to 
determine if there were patterns in the relationship between the dependent variables and 
independent variables that would suggest reasons why states would rank third generation 
environmental problems and natural resource based problems differently.  One-tailed 
Pearson bivariate correlation analyses were conducted to determine if there were 
significant statistical associations between the dependent and independent variables.   
 viii
 In analyzing the data from the risk rankings of each state, significant associations 
were found between concern for global warming and the Green Policy score.  Significant 
associations were also found between the combined rankings of third generation 
environmental problems and the Air Pollution score taken from the Green Index and 














 Public perceptions of risk have been found to determine the priorities and 
legislative agendas of regulatory bodies such as the U.S. EPA, much to the distress of 
agency technical experts who argue that other hazards deserve higher priority.  (Slovic, 
1997)  As a result, the EPA has developed its environmental policies piecemeal, with 
each problem addressed separately and without sufficient reference to other problems or 
to overall effects, risks, and costs.  Rarely has the agency evaluated the relative 
importance of pollutants or environmental media – air, land, and water, or assessed the 
combined impacts on whole ecosystems and human health.  (Riley, 1991)   
With the publication of Unfinished Business in 1987, the EPA attempted to 
examine relative risks to human health and the environment posed by various 
environmental problems.  Unfinished Business recognized the necessity of local risk 
perception analysis by stating that national rankings do no necessarily reflect local 
situations—local analyses are needed.  The report recommended that more widespread 
use of risk as one basis for setting environmental protection priorities would be beneficial 
at all levels of government. (EPA, 1987) 
Research Objectives 
Researchers have found that when measuring the level of environmental concern 
there are certain factors that are associated with pro-environmental orientation.  These 
factors include age, education, political ideology (Van Liere and Dunlap, 1980), income, 
and employment. (Dunlap et al, 2000)  Based on research concerning environmental 
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orientation and risk perception there may be differences between states that rank third- 
generation environmental problems highly and those that do not. Third-generation 
environmental problems are those problems whose effects will be passed on to future 
generations, thus bringing up issues of intergenerational equity.  Further, there may be 
differences between states that ranked loss of natural resources, land loss, habitat loss, 
species loss, or loss of services provided by the environment relatively highly and those 
that do not.  Factors that may explain variations in the way states rank these issues 
include wealth, education, environmental policies, environmental conditions, air pollution 
and percent of state GSP from natural resources (agriculture, natural resource based, 
fishing, mining, forestry).  
This study attempts to examine state-level environmental risk orientation and risk 
perception through the use of Comparative Risk reports compiled by states after the 
publication of Unfinished Business.  Several research questions designed to address the 
differences between states in risk orientation and perception will be explored in this 
thesis.  Which states completed Comparative Risk projects and when were the studies 
completed?  What was the structure of the committee that prepared the Comparative Risk 
Report and were there differences among states in the structure of the committee?  Which 
states recognized and ranked the third-generation environmental problems of global 
warming, ozone depletion, and acid rain?  Which states ranked third-generation 
environmental problems highly?  Are states that ranked third-generation environmental 
problems different from states that did not rank third-generation environmental problems 
in terms of wealth, education, and environmental policies, environmental conditions, air 
pollution, and natural resource GSP?  Which states ranked loss of natural resources, land 
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loss, habitat loss, species loss, or loss of services provided by the environment?  Which 
states ranked the problems highly?  Are states that ranked the above listed items different 
from states that did not rank the problems highly in terms of wealth, education, 
environmental policies, environmental conditions, air pollution, and percent of state GSP 
(agriculture, natural resource based, fishing, mining, forestry) from natural resources?  
This analysis will attempt to answer these research questions.   
Overview of Comparative Risk Assessment 
Comparative Risk analysis is a procedure for ranking environmental problems by 
their seriousness for the purpose of assigning them program priorities.  Teams of experts 
typically put together a list of problems then sort the problems by types of risk.  The 
experts rank the problems within each type and the relative risk of a problem is then used 
as a factor in determining what priority the problem should receive.  (Cleland-Hamnett, 
1993) Besides helping managers identify the worst environmental problems or the 
greatest risks, Comparative Risk provides a common basis for evaluating the 
environmental problems and a comprehensive baseline of local risk information. 
(WCEDM) 
After the publication of Unfinished Business in 1987, EPA headquarters requested 
that each EPA Regional office complete a Comparative Risk project for its region.  The 
final reports from the Regional offices showed once again that some of the highest risk 
problems were receiving less money than lower risk problems.  The staff at EPA 
Headquarters gave substantial grants (approximately $400,000) to several states to 
undertake statewide Comparative Risk projects.  The projects were basically divided into 
two phases.  The first phase was the Risk Assessment Phase and the second phase was 
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the Risk Management Phase.  Vermont was the first to receive a grant, followed by the 
states of Colorado and Washington.  The successes of early state projects lead EPA to 
start giving smaller (usually $100,000) grants to state governments, city governments, 
non-governmental organizations, and tribal nations.  By the late 1990’s, EPA was 
involved in providing technical assistance and funding to 46 projects.  The design and 
implementation of each of the projects was unique, demonstrating the flexibility of the 
Comparative Risk process.  The design of the committee structure, issues list, 
methodologies, and Phase 2 process was left up to those undertaking the Comparative 
Risk project.  (WCEDM) 
The Nature of Perceived Risk 
Slovic (2000) offers tentative conclusions into the nature of perceived risk. 
Several of those conclusions are pertinent to this study and are as follows:   
• Perceived risk is quantifiable and predictable 
• Groups of laypeople sometimes differ systematically in their perceptions.  
Experts and lay persons also differ, particularly with regard to the probability 
and consequences of catastrophic accidents  
 
• Cognitive limitations, biased media coverage, misleading experience and the 
anxieties generated by the gambles life poses cause uncertainty to be denied, 
risks to be misjudged and judgments to be believed with unwarranted 
confidence 
 
• Experts’ risk assessments are also susceptible to bias, particularly 
underestimation due to omitting important pathways to disaster 
 
• The greater the perceived risk, the greater the desired reduction 
 
• The perceived potential for catastrophic loss of life emerges as one of the 
most important risk characteristics, responsible for the irresolvable disputes 
between experts and the public which lead to frustration, distrust, conflict and 




Informing and Educating the Public about Risk 
 
Informing and educating the public about risk is a necessary step along the path of 
successful risk analysis.  Because the EPA’s regulations have been largely reactive and 
based upon public risk perception of certain hazards instead of on the perception of 
agency experts, there is a need to educate the public concerning the true hazards posed by 
environmental problems.  To successfully educate the public about risk, there are certain 
limitations that need to be understood.  According to Slovic (2000), the limits to public 
understanding are as follows:  people’s perceptions of risk are often inaccurate, risk 
information may frighten and frustrate the public, strong beliefs are hard to modify, and 
naïve views are easily manipulated by presentation format.  Anyone who is attempting to 
inform and educate the public of a certain risk must be aware of these limitations if they 
expect to be successful.  
The Role of the News Media in Risk Perception 
The mass media exert a powerful influence on people’s perceptions of the world, 
the world of risk being no exception. Slovic (2000) provides several suggestions for 
improving media performance to communicate risk information.  First, the problem must 
be acknowledged.  Because understanding risk is central to decisions that are of great 
consequence to individuals and society, attention needs to be given to addressing the 
necessity of sustained meetings between journalists, scientists, and risk managers.  
Second, there should be an effort to introduce young journalists to science writing so that 
it may be enhanced.  Finally, developing science news clearinghouses would allow 
science journalists’ access to knowledgeable and cooperative scientists who can provide 
them with reliable information about risk topics. 
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The Role of the EPA in Environmental Policy 
The environment is an interrelated whole, and society’s environmental protection 
efforts should be integrated as well.  Integration in this case means that government 
agencies should assess the range of environmental problems of concern and then target 
protective efforts at the problems that seem to be the most serious.  One tool that can help 
foster the evolution of an integrated and targeted national environmental policy is the 
concept of environmental risk.  The concept of environmental risk, together with its 
related terminology and analytical methodologies, helps people to discuss disparate 
environmental problems with a common language.  It allows many environmental 
problems to be measured and compared in common terms, and it allows different risk 
reduction options to be evaluated from a common basis.  An improved ability to compare 
risks in common terms would have another value as well:  it would help society choose 
more wisely among the range of policy options available for reducing risks.  There are 
heavy costs involved if society fails to set environmental priorities based on risk.  If 
priorities are established based on the greatest opportunities to reduce risk, total risk will 
be reduced in a more efficient way, lessening threats to both public health and local and 
global ecosystems. (EPA, 1990)   
A Relative Risk Reduction Strategies Committee was assembled by the EPA to 
provide recommendations for approaches to risk management and for the future direction 
of national environmental policy.  Their recommendations are as follows (EPA, 1990): 
• EPA should target its environmental protection efforts on the basis of 
opportunities for the greatest risk reduction 
 
• EPA should attach as much importance to reducing ecological risk as it does to 
reducing human health risk 
 
 7
• EPA should improve the data and analytical methodologies that support the 
assessment, comparison, and reduction of different environmental risks 
 
• EPA should reflect risk-based priorities in its strategic planning processes 
 
• EPA should reflect risk-based priorities in its budget process 
 
• EPA – and the nation as a whole – should make greater use of all the tools 
available to reduce risk 
 
• EPA should emphasize pollution prevention as the preferred option for reducing 
risk 
 
• EPA should increase its efforts to integrate environmental considerations into 
broader aspects of public policy in as fundamental a manner as are economic 
concerns 
 
• EPA should work to improve public understanding of environmental risks and 
train a professional workforce to help reduce them 
 
• EPA should develop improved analytical methods to value natural resources and 
to account for long-term environmental effects in its economic analyses 
 
 
Outline of Thesis 
 The second chapter discusses aspects of risk perception including comparative 
risk assessment, risk orientation, and risk communication.  The data and methods used in 
this study are discussed thoroughly in Chapter 3 and Chapter 4 presents and discusses the 
results of the analyses conducted in this study.  The study concludes with policy-making 






Comparative Risk Assessment  
 
In February of 1987, the Environmental Protection Agency published Unfinished 
Business:  A Comparative Assessment of Environmental Problems to examine relative 
risks to human health and the environment posed by various environmental problems.  
The project was subdivided into four parts.  First, 31 environmental problems were 
selected.  Second, four different types of risk for each problem area were considered:  
cancer risks, non-cancer risks, ecological effects, and welfare effects.  Third, the project 
did not consider economic or technical controllability of the risks; the qualitative aspects 
of the risk that people find important; the benefits to society of the activities that cause 
environmental problems; and the statutory and public mandate for EPA to deal with the 
risks.  Finally, because the intent of the project was to identify areas of unfinished 
business, risks were assessed as they were then – given the levels of control that were in 
place.  Seventy-five agency professionals were responsible for examining the relative 
risks posed by these environmental problems.  The results of the study are as follows 
(EPA, 1987): 
• No problems rank relatively highly in all four types of risk or relatively low in all 
four 
 
• Problems that rank relatively high in three of four risk types, or at least medium in 
all four include:  criteria air pollutants, stratospheric ozone depletion, pesticide 
residues on food; and other pesticide risks 
 
• Problems that rank relatively high in cancer and non-cancer health risks but low 
in ecological and welfare risks include:  hazardous air pollutants, indoor radon, 
indoor air pollutants other than radon, pesticide application, exposure to consumer 
products, and worker exposures to chemicals 
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• Problems that rank relatively high in ecological and welfare risks, but low in both 
health risks include:  global warming, point and non-point sources of surface 
water pollution, and physical alteration of aquatic habitats (including estuaries 
and wetlands) and mining waste 
• Areas related to ground water consistently rank medium or low  
 
These findings suggest that EPA’s priorities appear more closely aligned with public 
opinion than with the estimated risk of the agency professionals.  How the public 
perceives the seriousness of different environmental problems is very important to the 
setting of EPA priorities.  Measuring these perceptions was not part of the main work of 
the Comparative Risk project, but the results of a short study done by the project staff to 
compare the information developed by EPA experts to that of public opinion. (EPA, 
1987) 
Cleland-Hamnett (1993) states that to ensure a proper place for Comparative Risk 
in developing environmental priorities, the strongest possible foundation of individual 
risk assessments must be built.  She gives three basic guiding principles in the building of 
that foundation.  The first is the characterization of risk.  Characterizing individual risks 
must be done using straightforward, consistent terminology identifying uncertainties and 
data gaps so that both experts and citizens can more easily compare one risk to another.  
The second principle is the need to bring varied expertise into the risk assessment process 
from the earliest stage.  The work of agency professionals needs to be exposed to the 
critical eye of independent experts, peers, and colleagues in their fields.  This will both 
enhance the quality of the work and maximize the number of people who understand 
what the work attempts to accomplish.  The third guiding principle that must be observed 
is the need for basic research and state of the environment data.  Facts and hard 
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conclusions from data are better than estimates based on extrapolations and 
interpolations. 
Risk Assessment vs. Comparative Risk Analysis 
 Cleland-Hamnett (1993) also differentiates between risk assessment and 
Comparative Risk analysis.  Risk assessment is a complex process by which scientists 
determine the harm that an individual substance can inflict on human health or the 
environment.  The process takes place through a number of steps including identifying 
the particular hazard of the substance, examining the “dose-response” patterns and human 
exposure considerations and risk characterization: that is both quantitative and 
qualitative.  Comparative Risk analysis is a procedure for ranking environmental 
problems by their seriousness for the purpose of assigning them program priorities.  
Teams of experts typically put together a list of problems then sort the problems by types 
of risk.  The experts rank the problems within each type and the relative risk of a problem 
is then used as a factor in determining what priority the problem should receive. 
Perspectives of Experts 
 Jones (1997) has identified six central themes that emerge from the perspectives 
of national experts, each of which represents a set of issues into which Comparative Risk 
projects can provide insight.  First, there is a need for change in the manner in which 
environmental risks are managed.  Specifically, too much of our attention is focused on 
fairly small risks while much larger risks do not get the attention that they deserve.  
Second, comparing risks provides information that should provide guidance to decision 
makers for avoiding further incidences of statistical suicide.  Third, there is the need to 
consider public values either in the process of ranking risks or in the application of the 
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risk ranking to the allocation of resources (priority setting).  Fourth, experts recognize 
that the public largely supports and is in fact the reason behind the pursuit of 
inappropriate risk reduction strategies.  Any fundamental change in the direction of risk 
reduction must somehow gain the support of the public.  Fifth, some process is necessary 
for translating the risk ranking into management strategies.  Sixth, some legislators and 
observers believe that it is necessary to incorporate Comparative Risk language into 
environmental statutes.  They feel the regulatory bureaucracies are reluctant to use 
Comparative Risk in the absence of statutory requirements.   
Public Risk Perception 
 
Public perceptions of risk have been found to determine the priorities and 
legislative agendas of regulatory bodies such as the U.S. EPA, much to the distress of 
agency technical experts who argue that other hazards deserve higher priority.  (Slovic, 
1997)  Areas of relatively high risk but low EPA effort include:  indoor radon; indoor air 
pollution; stratospheric ozone depletion; global warming; nonpoint sources; discharges to 
estuaries, coastal waters, and oceans; other pesticide risks; accidental releases of toxic 
substances; consumer products; and worker exposure.  Areas of high EPA effort but 
relatively medium or low risks include:  RCRA sites, Superfund sites, underground 
storage tanks, and municipal nonhazardous waste sites.  (Morganstern and Sessions, 
1988)  The majority of the budget of the EPA in recent years has gone to hazardous 
waste, primarily because the public believes that the cleanup of Superfund sites is the 
most serious environmental threat that the country faces.  Hazards that are perceived as 
more serious by experts are not perceived as such by the public.  The public’s reactions to 
risk can be attributed to sensitivity to technical, social, and psychological qualities of 
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hazards that are not well modeled in technical risk assessments.  The limitations of risk 
science, the importance and difficulty of maintaining trust, and the complex, 
sociopolitical nature of risk point to the need for a new approach – one that focuses on 
introducing more public participation into both risk assessment and risk decision-making 
in order to make the decision process more democratic, improve the relevance and quality 
of technical analysis, and increase the legitimacy and public acceptance of the resulting 
decisions. (Slovic, 1997)   
EPA has developed its environmental policies piecemeal, with each problem 
addressed separately and without sufficient reference to other problems or to overall 
effects, risks, and costs.  Rarely has the agency evaluated the relative importance of 
pollutants or environmental media – air, land, and water, or assessed the combined 
impacts on whole ecosystems and human health.  Sound science can help establish 
priorities and allocate resources on the basis of risk.  Using risk as a common 
denominator creates a measurement that makes it possible to distinguish between the 
risks associated with environmental hazards.  The laws concerning environmental 
hazards are a better reflection of constituent opinion than of scientific judgment.  The 
translation of scientific knowledge to politicians and the public is necessary to make 
rational risk assessment a part of every citizen’s common sense. (Riley, 1991)  According 
to Riley (1991), the time has come to pay as much attention to how we spend our 
resources as to what we spend them on.  The traditional approach to environmental 
protection – command and control regulations as oriented toward specific technologies – 
as much as it has achieved, is no longer sufficient.  The great complexity of our 
environmental problems requires an equivalent complexity in our responses.  A report by 
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the Science Advisory Board has suggested increased research, public education and 
information dissemination, technical assistance, market incentives, and, above all, a 
national mobilization to prevent the creation of pollution in the first place.  (Riley, 1991)   
Measuring Perceptions of Environmental Risk 
Weber et al (2000) conceptually and empirically developed a scale that measures 
perceptions of environmental risk (PER).  PER is a measure that is different from the 
measure of environmental knowledge but equally important because people tend to act on 
their perceptions regardless of whether they are accurate.  The authors define perceptions 
of environmental risk as a general measurement of risk which assesses the degree to 
which one perceives danger, peril, or hazards to either self, community, society, or all 
three, in regard to specific environmental issues.   
Society constructs its view of the environment and of environmental problems 
within the context of its cultural values and its social and political norms.  Often, these 
values and norms are communicated through the mass media and through educational 
institutions, which have had a great impact on the perceptions society constructs as 
representative of environmental issues.  An individual’s perception of risk regarding 
environmental problems is often socially mediated because it is partially derived from 
information presented in the mass media and environmental curricula rather than from 
immediate sensory contact with environmental damage.  Environmental risk incorporates 
an overall perception regarding specific environmental issues such as loss of wetlands, 
toxic materials, agricultural runoff, water use, air pollution, waste disposal, shoreline 
erosion, and land development.  Therefore, perceptions of environmental risk are as much 
about understanding the interaction of people and society as they are about understanding 
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how the environment works.  There is evidence that, for many environmental risks, 
significant differences in judgments may be observed for those who differ in 
socioeconomic status, education level, geographic locality, and ethnicity.  (Weber et al, 
2000) 
Conventional wisdom has long held that concern about environmental quality is 
limited primarily to residents of wealthy, industrialized nations.  Residents of the poorer, 
nonindustrialized nations are assumed to be too preoccupied with economic and physical 
survival to be concerned about environmental problems.  Dunlap and Gallup (1993) 
hypothesized that conventional wisdom regarding differences in environmental concern 
between rich and poor nations might hold true at the level of the general public.  
However, from the results of the Health of the Planet survey, the authors concluded that 
conventional wisdom is wrong about the existence of major differences in levels of 
environmental concern between citizens of rich and poor nations.  (Dunlap and Gallup, 
1993)    
Environmental problems are salient and important issues in both wealthy and poor 
nations, and residents of poor nations express as much concern about environmental 
quality, as do those in wealthy nations.   The findings of strong environmental concern 
throughout the 24 nations surveyed may reflect the fact that environmental quality is no 
longer seen as a postmaterialist value, and that environmental degradation is increasingly 
recognized as a direct treat to human health and welfare.  According to Dunlap and 
Gallup (1993), protecting one’s family from environmental hazards seems to be joining 
the provision of food, clothing, and shelter as a basic human goal.  The results of the 
survey may also reflect the fact that social science analyses of environmentalism have 
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downplayed the role of direct human experience with environmental degradation, which 
is especially noticeable at the local levels in the poorer nations.  Personal experience, 
combined with increased awareness of the global impact of human activities, has likely 
made people around the world begin to recognize that their welfare is inextricably related 
to that of the environment. 
Poortinga and Pidgeon (2003) state that the importance of public understanding of 
science can best be described by quoting the 1985 Royal Society report on public 
understanding of science.  In this report it is argued that “Science and technology 
permeate our everyday lives”, and therefore “an understanding of science is important for 
individual citizens to participate in a democratic society”.  Considering that many risks 
involve or emerge from scientific developments, an understanding of science may be an 
essential part of public understanding of these risks.  The authors designed a 2002 study, 
in part, to provide scientists and policy makers with an understanding of how the public 
views and characterizes science and scientific procedures in settings where risk and 
policy interact.  They used a questionnaire designed to get comparative data on five risk 
issues that are prominent within UK society and have complementary as well as 
contrasting features.  The risk issues studied were climate change, mobile phones, 
radioactive waste, GM food, and genetic testing.   
Risk issues do not emerge in a vacuum.  They surface in a society that already has 
to deal with numerous other issues, with which the risk issues have to compete.  The risk 
issues were shown to be important to a subset of people, and the risk cases issues were 
reported to be less important than most of the other personal and social issues.  Only 
28.1% of the survey respondents were “very interested” in the issue of climate change.  
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Respondents indicated that climate change and radioactive waste posed the highest risk to 
themselves.  Evaluating the risks on various psychometric characteristics, respondents 
agreed that climate change was the risk with exhibited the most unknown consequences.  
They also agreed that it poses the highest risk to future generations.   In general, climate 
change was generally seen as a bad thing, with the benefits of climate change seen as low 
and the risks as high.  Consequently, concern was high, while overall climate change was 
unacceptable to most people.  (Poortinga and Pidgeon, 2003) 
Several decades of research on risk perception have found that humans tend to 
fear similar things for similar reasons.  These patterns of risk perception are less often 
based on facts and more often on affective and intuitive factors. Ropeik and Slovic 
(2003) identify several characteristics as to why people are commonly more afraid of 
some relatively small risks and less afraid of others, which in certain ways cause greater 
harm.  These characteristics are control, the dread factor, choice, children, new risks, 
awareness, vulnerability, risk-benefit trade-off, and trust.  Research has shown that 
people often overestimate the frequency and seriousness of dramatic, sensational, 
dreaded, well-publicized causes of death.  In contrast, they often underestimate the risks 
from more familiar, accepted causes that claim lives one by one. (Morganstern and 
Sessions, 1988) 
By understanding these characteristics and by accepting that they are intrinsic, 
policy-makers can incorporate risk perception values, as well as careful fact-based 
analysis, into their risk management decisions.  When risk perception characteristics 
trigger high concern about a relatively low risk among large groups of people, those 
people pressure government for protection form that lesser risk.  This action forces 
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government to allocate resources in a less than optimal way.  Time and money spent on 
protecting people from relatively low risks because they evoke high concern are not 
available to protect people from greater risks, which do not trigger as much worry.  Risk 
communication, informed and empowered by an understanding of risk perception, must 
become a priority at the highest levels of policy-making in government, business and 
international affairs. (Ropeik and Slovic, 2003) 
Risk Communication 
Sandman (2003) proposes four paradigms of risk communication:  “Watch out” – 
appropriate for the high-hazard, low-outrage; “Calm down” – appropriate for the low-
hazard, high-outrage risk; moderate hazard, moderate outrage; and high hazard, high 
outrage.  He characterizes the high hazard, low outrage paradigm as being toward an 
apathetic audience and communication with this audience is likely to make use of mass 
media.  The outrage management or low hazard, high outrage paradigm concerns people 
who are outraged, largely at you.  The means of communication is in-person dialogue and 
the audience usually does most of the talking.  The moderate hazard, moderate outrage 
paradigm is characterized by an attentive audience of stakeholders with whom 
communication will rely on interpersonal dialogue supplemented by specialized media 
such as newspapers and web sites.  The final paradigm concerns crisis communication:  
high hazard, high outrage. In this sort of risk communication the audience is huge and 
very upset.  Crisis communication also makes use of mass media.  According to 
Sandman, people’s response to risk is mostly a response to outrage.  When hazard is high 
and outrage is low, people under-react.  And when hazard is low and outrage is high, they 
over-react. (Sandman, 2003)   
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The Conservative Movement and the Dominant Social Paradigm 
While there has always been opposition to environmental movements and 
protection, the global frame of environmental problems is generating even more – 
especially from the mainstream conservative movement.  The global frame of 
environmental problems is the “schemata of interpretation” that enables us to perceive 
that, for the first time in history, humans are disrupting the global ecosystem in ways that 
affect, not only “environmental quality,” but also the current and future well-being of our 
species.  (McCright and Dunlap, 2000) 
According to McCright and Dunlap (2000), conservatives often strongly defend a 
traditional frame about humans and nature that some have called the Dominant Social 
Paradigm and others have called Manifest Destiny.  The Dominant Social Paradigm 
includes core elements of conservative ideology, but also faith in science and technology, 
support for economic growth, faith in material abundance, and faith in future prosperity.  
The discourse of Manifest Destiny stresses that human welfare is dependent upon 
unlimited access to abundant natural resources, development of these resources, and 
transformation of these resources into useful commodities through labor. 
The Conservative Movement and Global Warming 
McCright and Dunlap identified three broad counter-claims through which the 
conservative movement challenges the legitimacy of global warming.  First, the 
conservative movement criticizes the scientific evidence and general beliefs in support of 
the existence of anthropogenic global warming.  Second, the movement emphasizes the 
potential benefits of global warming, if it should occur.  Third, the conservative’s stress 
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that taking any proposed internationally binding action would have numerous negative 
consequences.  (McCright and Dunlap, 2000) 
Global warming was successfully defined as a social problem and placed on the 
policy agenda by the early 1990s, but its problem status was quickly challenged.  
McCright and Dunlap argue that a new strand of environmental opposition – the 
conservative movement – is at the core of recent challenges to global environmental 
problems, particularly global warming.  Their study is a necessary first step in 
demonstrating that the controversy over global warming - and the resulting difficulty its 
advocates have in keeping it on the public agenda – is not simply a function of waning 
media attention, the ambiguities of climate change signals, or the complexities of climate 
science, but stems, in large part, from the concerted efforts of a powerful 
countermovement. (McCright and Dunlap, 2000) 
The Value of Natural Ecosystems 
According to Reducing Risk, natural ecosystems like forests, wetlands, and 
oceans are extraordinarily valuable.  However, over the past 20 years and especially over 
the past decade, EPA has paid too little attention to them.  The Agency’s lack of concern 
reflects society’s views as expressed in environmental legislation; ecological degradation 
probably is seen as a less serious problem because it is often subtle, long-term, and 
cumulative.  In short, human health and welfare ultimately rely upon the life support 
systems and natural resources provided by healthy ecosystems.  National efforts to 
evaluate relative environmental risks should recognize the vital links between human life 
and natural ecosystems.  Up to this point, they have not. (EPA, 1990) 
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Measuring Pro-environmental Orientation 
The emergence of global environmental problems as major policy issues 
symbolizes the growing awareness of the problematic relationship between modern 
industrialized societies and the physical environments on which they depend.  Kempton 
concluded that three general sets of environmental beliefs play crucial roles in the 
“cultural models” by which Americans attempt to make sense of environmental issues: 
(1) Nature is a limited resource upon which humans rely; (2) Nature is balanced, highly 
interdependent and complex, and therefore susceptible to human interference; and (3) 
materialism and lack of contact with nature have led our society to devalue nature.  
(Dunlap et al, 2000) 
The emergence of ozone depletion, climate change, and human-induced global 
environmental change in general suggest the importance of including items focusing on 
the likelihood of potentially catastrophic environmental changes or “ecocrises” besetting 
humankind into an environmental paradigm that would differ from the dominant social 
paradigm that predominated in the 1980s.  Riley et al conceptualized a New 
Environmental Paradigm (NEP) that could be used to measure proenvironmental 
orientation.  The scale was revised in 2000 and renamed the New Ecological Paradigm 
Scale.  (Dunlap et al, 2000) 
A study conducted using this scale to measure proenvironmental orientation found 
that people employed in primary industries have lower NEP scores and that income is 
negatively related to endorsement of the NEP.  A study conducted in Washington found 
that there was a modest increase in residents’ endorsement of elements of the NEP over a 
14-year period.  The largest increase occurred on the two items that most clearly focus on 
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the likelihood of ecological catastrophe, suggesting that the emergence of major problems 
such as ozone depletion and global warming have had some effect on the public.  (Dunlap 
et al, 2000) 
Van Liere and Dunlap (1980) reviewed the evidence on the social correlates of 
environmental concern and suggested that only three of the five hypothesized 
relationships should be considered empirical generalizations.  Age, education, and 
political ideology were consistently associated with environmental concern, and thus they 
concluded that younger, well-educated, and politically liberal persons tend to be more 
concerned about environmental quality than their older, less educated, and politically 
conservative counterparts.  The evidence is less conclusive for residence, political party 
identification, and occupational prestige, since they were correlated more weakly and/or 
less consistently with environmental concern.   
Literature Conclusion 
In summary, researchers have found that when measuring the level of 
environmental concern there are certain factors that are associated with proenvironmental 
orientation.  These factors include age, education, political ideology (Van Liere and 
Dunlap, 1980), income, and employment. (Dunlap et al, 2000)  Policy-makers can 
incorporate risk perception values, as well as careful fact-based analysis, into their risk 
management decisions if they have an understanding of the characteristics of why people 
are commonly more afraid of some relatively small risks and less afraid of others. In 
certain ways, these other risks cause greater harm and are intrinsic.  Risk communication, 
informed and empowered by an understanding of risk perception, must become a priority 
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at the highest levels of policy-making in government, business and international affairs. 
(Ropeik and Slovic, 2003)  
It is important to examine environmental risk perception on a state-by-state basis 
to determine the factors that contribute to state-level environmental risk perception.  By 
analyzing state-level risk perception through the use of state Comparative Risk rankings, 
we will be able to determine the reasons for the difference in the way states view third-
generation environmental problems and natural resource based environmental problems.  





DATA AND METHODS 
 
Comparative Risk Report Examination 
 
 This chapter outlines the sources of data used for this research as well as the 
statistical methods used to analyze the data.  Research was conducted to identify the 
states that compiled Comparative Risk reports and the year in which the study was 
completed.  The internet was used to identify the states that received money to begin the 
risk projects and phone calls were made to the agency responsible for the project to locate 
a copy of the risk report.  A total of twenty state Comparative Risk reports were collected 
and used in this research. 
The information relating to the type of committee that compiled the risk report 
and the final risk rankings was examined.  Data on the type of committee used by each 
state was collected 1) to determine the structure of the committee that prepared the 
Comparative Risk report (public participation, technical committee, or both), 2) to 
determine if there were differences among states in the structure of the committee, and 3) 
to determine the range of individuals and agencies that participated in the risk ranking 
process. 
Comparative Risk reports were examined to determine which states recognized 
and ranked the third-generation environmental problems of global warming, ozone 
depletion, and acid rain.  Which states ranked third-generation environmental problems 
highly?  Are states that ranked third-generation environmental problems different from 
states that did not rank third-generation environmental problems in terms of wealth, 
education, and environmental policies, environmental conditions, air pollution, and 
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natural resource GSP?  Which states ranked loss of natural resources, land loss, habitat 
loss, species loss, or loss of services provided by the environment?  Which states ranked 
the problems highly?  Are states that ranked these problems different from states that did 
not rank the problems highly, in terms of wealth, education, environmental policies, 
environmental conditions, air pollution, and percent of state GSP from natural resources 
(agriculture, natural resource-based, fishing, mining, and forestry) from natural 
resources?  To address the research questions concerning third-generation environmental 
problems and natural resource-based problems, dependent and independent variables 
were constructed.  The following paragraphs will discuss the construction of these 
variables. 
Dependent Variable Construction 
State Comparative Risk reports were collected for twenty states and the risk 
rankings that each state compiled were reviewed to determine which states ranked third- 
generation environmental problems and the ranking that those problems were given.  The 
third-generation problems that were considered were as follows:  global warming, ozone 
depletion, and acid rain.  The rankings were used to determine which states ranked third- 
generation environmental problems highly as well as to determine if the states that ranked 
these problems highly were significantly different from states that did not rank the 
problems highly in the areas of wealth, education, environmental policies, environmental 
conditions, air pollution, and natural resource GSP.   
The risk reports compiled by each state were also used to determine which states 
ranked natural resource-based problems and the ranking that those problems were given. 
The natural resource-based problems that were considered were loss of natural resources, 
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land loss, habitat loss, species loss, and loss of services provided by the environment and 
other closely related natural resource-based problems.  The rankings for natural resource- 
based problems were used to determine which states ranked these problems highly and if 
the states that ranked the problems highly were significantly different from the states that 
gave these problems a lower ranking in terms of wealth, education, environmental 
policies, environmental conditions, air pollution and natural resource GSP. 
The state rankings for third-generation environmental problems and natural 
resource-based problems were divided into four risk categories with 0 designating that 
the problem was not ranked, 1 that the problem was ranked “low”, 2 that the problem was 
ranked “medium”, and 3 that the problem was ranked “high.”  The purpose of this 
exercise was 1) to determine which states ranked third-generation environmental 
problems and natural resource-based problems, 2) to determine which states ranked the 
problems highly, and 3) to determine if the states that ranked the problems highly were 
significantly different from states that did not rank the problems highly in the areas of 
wealth, education, Green Index data, and for natural resource-based problems the 
percentage of the state GSP that was from natural resources.   
Concern for global warming, ozone depletion, acid rain, the combination of the 
rankings for these third-generation environmental problems, and natural resource-based 
problems were the dependent variables that were analyzed.  The following table will give 
an overview of the construction of the dependent variables including the way that each 




Table 3.1  Dependent Variable Construction 
Variable Name 
 
Indicated By Variable Type Data Source 
Global Warming Relative position of air 
issues with rankings of 0-3 
with the rankings indicating 
the following 
0 – Problem not ranked 
1 – Problem ranked “low” 
2 – Problem ranked 
“medium” 
3 – Problem ranked “high” 
 
Ordinal State Comparative 
Risk Report 
Ozone Depletion Relative position of air 
issues with rankings of 0-3 
with the rankings indicating 
the following 
0 – Problem not ranked 
1 – Problem ranked “low” 
2 – Problem ranked 
“medium” 
3 – Problem ranked “high” 
 
Ordinal State Comparative 
Risk Report 
Acid Rain Relative position of air 
issues with rankings of 0-3 
with the rankings indicating 
the following 
0 – Problem not ranked 
1 – Problem ranked “low” 
2 – Problem ranked 
“medium” 
3 – Problem ranked “high” 
 





Relative position of air 
issues with rankings of 0-3 
with the rankings indicating 
the following 
0 – Problem not ranked 
1 – Problem ranked “low” 
2 – Problem ranked 
“medium” 
3 – Problem ranked “high” 
Ordinal State Comparative 
Risk Report 
(Compiled by Author) 
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Independent Variable Construction 
Independent variables were used to indicate the contextual setting of the 
responses of the individual states.  The independent variables that were used are as 
follows:  Total Green Index score, Green Policy score, Green Conditions score, air 
pollution score, natural resource GSP, per capita income, and bachelor’s degree.  The 
independent variables Total Green Index score, Green Policy score, Green Conditions 
score, air pollution score and natural resource GSP were taken from the Green Index:  A 
State-by-State Guide to the Nation’s Environmental Health.  The definitions for the 
variables taken from the Green Index are as follows: 
• Total Green Index Score – a composite ranking for the following sets of 
indicators:  air pollution, water pollution, energy use and production, 
transportation efficiency, toxic chemical waste, hazardous and solid waste, 
community health, workplace health, agricultural pollution, forestry and 
fish, fun and quality of life, state policy initiatives, and leadership in 
congress 
 
• Green Policy Score – a composite ranking for the following sets of 
indicators:  state policy initiatives and leadership in congress 
 
• Green Conditions Score - a composite ranking for the following sets of 
indicators:  air pollution, water pollution, energy use and production, 
transportation efficiency, toxic chemical waste, hazardous and solid waste, 
community health, workplace health, agricultural pollution, forestry and 
fish, and fun and quality of life 
 
• Air Pollution Score – a composite score for the following sets of 
indicators:  population with air violating standards for ozone and carbon 
monoxide, state spending on air pollution, density of motor vehicle traffic 
and pollution, toxic chemical releases by industry to air, toxic emissions 
without end-of-stack controls, high-risk cancer facilities, ozone-depleting 
emissions, acid rain, air emissions from U. S. electric utilities, and carbon 
dioxide emissions from all fuels 
 
The lower the composite score for the above four Green Index variables the better 
the state ranks in terms of environmental health. 
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• Natural Resource GSP – average total contribution from agriculture, 
mining, timber, and energy industries to state’s total goods and services 
during 1963-1986 
 
The GSP is given as a percentage of the state gross product.  The independent 
variable education is the percent of persons 25 or older with a bachelor’s degree or 
higher.  The income variable is the per capita income of the population given in dollars. 
The figures for the education and income variables were taken from the 1990 census.  
The following table will give a brief synopsis of the construction of the independent 
variables including the name, indication, data type, and data source (Table 3.2). 
Table 3.2  Independent Variable Construction 
Variable Name Indicated By Variable 
Type 
Data Source 
Total Green Index Score Numerical score with a lower 
score indicating a more 
“green” state 
 
Continuous Green Index 
Green Conditions Score Numerical score with a lower 
score indicating a more 
“green” state 
 
Continuous Green Index 
Green Policy Score Numerical score with a lower 
score indicating a more 
“green” state 
 
Continuous Green Index 
Air Pollution Score Numerical score with a lower 
score indicating a more 
“green” state 
 
Continuous Green Index 
Natural Resource GSP Percentage of the state’s GSP 
from natural resources 
 
Continuous Green Index 
Education Percentage of individuals 25 or 
older with a bachelor’s degree 
 
Continuous 1990 Census 
Income Per Capita Income 
 
Continuous 1990 Census 
(Compiled by Author) 
 29
Methods of Analysis 
Two different methods were used to analyze the data compiled for this research, 
difference of means testing and Pearson bivariate correlation analyses.  The difference of 
means test was used to determine if there were patterns in the relationship between the 
dependent variables and independent variables that would suggest reasons why states 
would rank third-generation environmental problems and natural resource-based 
problems differently.  For example, is there a difference in education levels between 
states that ranked third-generation environmental problems “high” and states that ranked 
these problems “low”?  Analysis of each of the dependent variables (global warming, 
ozone depletion, acid rain, and natural resource-based problems) was conducted in this 
manner. 
The second method of analysis used was the Pearson correlation analysis.  One-
tailed Pearson bivariate correlation analyses were conducted to determine if there were 
significant statistical associations between the dependent and independent variables.  This 
second method of analysis was used to verify the patterns that were suggested by the 
difference of means analysis.  According to Clogg et al (1994), as the number of distinct 
categories for a certain variable approaches five, the variable begins to behave more like 







RESULTS AND DISCUSSION 
States Receiving EPA Assistance 
This chapter outlines the results of the compiled data and the analysis of that data.  
Based on the information compiled, the following states received grant money from the 
Environmental Protection Agency to compile Comparative Risk Reports (Table 4.1).    
Table 4.1  States Receiving Money to Compile State Comparative Risk Reports 
Alaska 
 
Florida Maryland North Dakota Tennessee 
Alabama 
 
Hawaii Maine New Hampshire Texas 
Arizona 
 
Iowa Michigan New Jersey Utah 
California 
 
Illinois Minnesota New York Vermont 
Colorado 
 
Kentucky Missouri Ohio Wisconsin 
Connecticut 
 
Louisiana Mississippi Oregon 
        (Compiled by Author) 
State Comparative Risk Reports  
An attempt was made to locate the report for each of these twenty-nine states, but 
in some instances the department responsible for completing the report did not know the 
current location of the report, either due to a difference in administration or due to the 
amount of time since the report had been completed.  In addition, some of the reports 
have not been completed.  Twenty completed reports were located and were used in this 
study (Figure 4.1). The states in yellow in Figure 4.1 indicate states with Comparative 
Risk reports used in this study.  The ten EPA regions are outlined in the figure.  The 
following table will identify those twenty states, the name of their respective comparative 
risk projects, the year the project was completed, the agency responsible for completing 
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the report, and the number of problems listed in the final integrated ranking (Table 4.2).  
The final risk rankings for each state are provided in the Appendix. 
 
Figure 4.1  States with Comparative Risk Reports Used in Study  
Note:  States in yellow indicate that the Comparative Risk Report for that state was used 
in this study.  The ten EPA regions are represented by a different color outline. 
(Compiled by Author using ArcView) 
 
Table 4.2  State Comparative Risk Reports Used in Study 






























1990 Department of 
Public Health and 
Environment 
30 
Florida Comparing Florida’s 
Environmental Risks:  
Risks to Florida & 
Floridians 
 







1992 State Department of 
Health 
16 
Iowa Iowa Comparative 
Risk Project 
 
1999 Department of 
Natural Resources 
6 
Kentucky Kentucky Outlook 




































































The Jordan Institute 
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Vermont Environment 1991:  
Risk to Vermont and  
Vermonters 
 






1989 Department of 
Ecology 
23 
(Compiled by Author) 
Structure of Risk-Ranking Committees 
The structure of the committee that compiled each state’s comparative risk reports 
were in many cases similar, but there were differences.  Differences in structure of the 
committees include absence of public participation, absence of various groups of 
stakeholders in the risk ranking process, absence of a technical committee, or absence of 
a public advisory committee.  The following table will identify whether the report was 
compiled by a technical committee, by public participation or by both.  It will also 
identify the individuals or agencies making up the technical committee (Table 4.3). 
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Table 4.3  Committee Structure 
State Name Technical Committee Technical Committee Members Public Participation 
Arizona Quality of Life 
Ecological 
Human Health 
Social scientists from universities, the private sector, 
and government  
Attorneys, Economists, Public involvement 














Governmental agencies; Private sector/industry; 
Public interest/non-profit organization; 
Scientific/academic community 
No 
Florida Three Technical  
Advisory Committees 
 
Experts in relevant areas from state agencies and 
universities 
Yes 




Iowa Human Health 
Ecological Systems 
Quality of Life 
Energy Choices 
Public Advisory Committee 
 
General Public; Governmental agencies; Private 
sector/industry; Public interest/non-profit 
organization; Scientific/academic community 
Yes 
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(Table 4.3 continued) 
Kentucky Human Health 
Ecological Health 
Quality of Life 
Public Advisory Committee 
 
General Public; Governmental agencies; Private 
sector/industry; Public interest/non-profit 
organization; Scientific/academic community 
Yes 
Louisiana Technical Committee 
Public Advisory and Steering 
Committee 
 




Maine Ecological Health  
Human Health 
Quality of Life 
 
Individuals with expertise in areas such as ecology, 
public health, planning, education, economics and 
others 
Yes 
Maryland Human Health 
Ecology  
Quality of Life 
Steering Committee 
 
Governmental agencies; Private sector/industry; 
Public interest/non-profit organization; 
Scientific/academic community 
No 
Michigan Three multi-disciplined 
committees  
 
Scientists, citizens, and representatives of 
governmental agencies 
Yes 
Mississippi Public advisory committee Organizations representing environmental concerns, 
business, local governments, agriculture, public 









(Table 4.3 continued) 
New Hampshire Public advisory group  
   
Businesses, 
Environmental Organizations, 
Public Health Experts, 
Citizens, Political Leaders, 
State and Local Government Officials 
 
Yes 




Experts from government, business, academia and 
nonprofit organizations 
No 
North Dakota Telephone survey NDSU 
NDSU Extension service 
State Parks & Recreation Dept 
State Game & Fish Dept 






Ohio Human Health 
Ecosystems 
Quality of Life 
Individuals representing local governments, public 
health organizations, agriculture, business and 
industry, small businesses, fisheries, environmental 
advocacy, conservation organizations, colleges and 
universities, petroleum industries, public utilities, 












Public Advisory Committee 
 
Governmental agencies; Private sector/industry; 
Public interest/non-profit organization; 
Scientific/academic community 
No 
Utah Project core staff UDEQ scientists and engineers, assisted by experts 
from the Utah Departments of Health, Agriculture 
and Natural Resources and from Utah State, Weber 
State, and Brigham Young Universities and the 




Vermont Health Work Group 
Ecosystems Work Group 
Quality of Life Work Group 
Public Advisory Committee 
 
General Public; Governmental agencies; Private 
sector/industry; Public interest/non-profit 
organization; Scientific/academic community 
Yes 
Washington Technical Advisory Committee 
Public Advisory Committee 
General Public; Governmental agencies; Private 
sector/industry; Public interest/non-profit 
organization; Scientific/academic community 
 
Yes 
(Compiled by Author from state Comparative Risk reports)
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Contextual Characteristics of the States:  Independent Variables Scores 
 Descriptive statistics were compiled to show the range of responses from states in 
terms of the independent variables that were used in the study.  The following tables will 
show the Total Green Index score, Green Policy score, Green Conditions score, air 
pollution score, natural resource GSP, income, and education data that were compiled for 
each state (Table 4.4 and Table 4.5).   
Table 4.4  Green Index Data 














Arizona 7342 4540 2802 412 5.5 
California 4931 4167 764 432 4.3 
Colorado 6110 2330 3780 355 6.8 
Florida 6320 4716 1604 426 4.2 
Hawaii 5522 2239 3283 220 2.9 
Iowa 6541 1841 4700 475 13.2 
Kentucky 7694 2625 5069 526 11.5 
Louisiana 8383 5739 2644 464 24.7 
Maine 4892 3646 1246 387 5.5 
Maryland 5585 1660 3925 476 1.4 
Michigan 6297 4745 1552 509 2.5 
Mississippi 8299 5283 3016 483 12.0 
North Dakota 6833 4071 2762 331 25.2 
New 
Hampshire 
5803 3749 2054 523 2.1 
 
 38
(Table 4.4 continued) 
New Jersey 5790 4640 1150 492 .7 
Ohio 7411 5401 2010 666 2.9 
Texas 8197 2659 5538 476 15.6 
Utah 7122 4234 2888 495 7.3 
Vermont 4921 1578 3343 252 6.0 
Washington 5473 1606 3867 356 6.6 
(Compiled by Author from Green Index) 
Table 4.5  Income and Education Data 
State Name Income Education 
Arizona 13461 13.3 
California 16409 15.3 
Colorado 14821 27.0 
Florida 14698 12.0 
Hawaii 15770 22.9 
Iowa 12422 16.9 
Kentucky 11153 13.6 
Louisiana 10635 10.5 
Maine 12957 12.7 
Maryland 17730 26.5 
Michigan 14154 10.9 
Mississippi 9648 9.7 
North Dakota 11051 13.5 
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(Table 4.5 continued) 
New Hampshire 15959 16.4 
New Jersey 18714 16.0 
Ohio 13461 11.1 
Texas 12904 20.3 
Utah 11029 15.4 
Vermont  13527 24.3 
Washington 14923 22.9 
(Compiled by Author from 1990 Census) 
Descriptive statistics were also compiled for each of the independent variables to 
determine the mean, median, standard deviation, variance and range of the compiled data.  
The following table provides this analysis for each of the independent variables (Table 
4.6). 
Table 4.6  Independent Variable Descriptive Statistics 
20 20 20 20 20 20 20
6473.30 2051.50 4421.80 437.80 8.045 13771.30 16.560
6308.50 2032.00 4387.00 469.50 5.750 13494.00 15.350
1140.552 650.939 730.366 101.503 7.0718 2421.127 5.5038
1300859.91 423721.842 533434.063 10302.905 50.0100 5861856.5 30.2920
























(Compiled by Author using SPSS) 
Risk Rankings of Third-Generation Environmental Problems 
 The purpose of the third research question was to identify which states ranked 
third generation environmental problems, to identify the states that ranked third 
generation environmental problems highly, and to determine if states that ranked third 
generation environmental problems highly were significantly different from states that 
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did not rank the problems highly, in the following areas:  wealth, education, and Green 
Index data.  The third generation environmental problems that were considered for the 
purposes of this paper were global warming, ozone depletion, and acid rain.  The problem 
of global warming includes problems identified by individual states as global climate 
change, climate change, or global warming.  Ozone depletion includes problems 
identified by states as ozone depletion, ozone-depleting substances, stratospheric ozone 
depletors, stratospheric ozone depletion, or greenhouse gases.     
 Of the twenty states that were considered only Florida, Kentucky, and North 
Dakota did not rank any of the three third generation environmental problems that were 
considered.  Fifteen of the twenty states ranked global warming, five states ranked acid 
rain, and twelve states ranked ozone depletion.  The following table will identify the 
problems ranked by each state and how each problem was ranked (Table 4.7).   
Table 4.7  State Rankings for Third Generation Environmental Problems 
State Name Problem Rank 
Arizona Global Climate Change 
Stratospheric Ozone Depletors 
Low 
Low 
California Greenhouse Gases 
Stratospheric Ozone Depletors 
Medium 
High 
Colorado Acid Deposition Low 




Hawaii Global Climate Change Lower 




(Table 4.7 continued) 





Louisiana Global Warming 
Stratospheric Ozone Depletion 
High 
High 
Maine Global Climate Change 
Stratospheric Ozone Depletion 
Medium 
Medium 
Maryland Greenhouse Effect 
Acid Deposition 








Mississippi Acid Rain Moderate-Lower 
North 
Dakota 






Stratospheric Ozone Depletion 
Climate Change 
28 of 55 
18 of 55 




Ohio Ozone Depleting Substances High 
Texas Stratospheric Ozone Depletion 






(Table 4.7 continued) 
Utah Global Warming 
Stratospheric Ozone Depletion 
Low-Issue of Special Concern 
Low-Medium Low-Issue of Special 
Concern 
 
Vermont Global Climate Change 
Depletion of the Ozone Layer 
Very High 
High 








(Compiled by Author from state Comparative Risk reports) 
Possible Influences on Rankings of Third-Generation Environmental Problems 
 The difference of means analysis for third generation environmental problems 
revealed trends in the data that may suggest the reasons why individual states ranked 
third generation environmental problems differently.  The following tables will give the 
difference in means for each ranking (0-3) of the dependent variables. 
The data from the table for global warming (Table 4.8) seems to suggest that as 
the ranking goes from 1 to 3 that the Green Conditions scores increase, meaning that the 
states that rank the problem of global warming higher received a lower Green Condition 
rating from the Green Index.  The states that ranked global warming higher have a higher 
air pollution score (more air pollution problems) which suggests that those states are 
more concerned about air pollution problems because they have more air pollution 
problems.  States with a higher risk ranking for global warming have a higher natural 
resource GSP and a lower per capita income.  This suggests that as states rank the risk 
associated with global warming higher, a higher percentage of their economy is from 
natural resources and those states have a lower per capita income. 
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3 6255.00 1888.17 4366.83 449.83 8.317 14071.17 17.58 
2 6067.50 1718.83 4348.67 439.67 6.667 14489.33 17.10 
1 6432.00 2520.50 3911.50 316.00 4.200 14615.50 18.10 
0 7111.17 2391.17 4720.00 464.50 10.433 12472.00 14.48 
 (Compiled by Author using SPSS) 
The data from the ozone depletion table (Table 4.9) suggests that states that have 
more air pollution problems (those with a higher air pollution score) ranked the problem 
of ozone depletion higher.  This suggests that states with air pollution concerns realize 
the high risk involved with ozone depletion as compared to states with fewer air pollution 
concerns.  Also, Green Policy scores are better for states that have a higher ranking for 
ozone depletion.  This suggests that states that view the problem of ozone depletion as a 
high risk are those states that have more “Green” policies. 





















3 6690.00 1867.83 4822.17 466.50 9.333 13515.00 15.40 
2 5775.00 1890.80 3884.20 447.40 4.580 14519.60 18.78 
1 7342.00 2802.00 4540.00 412.00 5.500 13461.00 13.30 
0 6638.63 2195.88 4442.75 413.50 9.563 13534.63 16.45 
(Compiled by Author using SPSS) 
Although only five states ranked acid rain as an environmental problem facing 
their state, the data (Table 4.10) suggest that those states that ranked acid rain have a 
lower natural resource GSP than states that did not rank the problem or ranked it low.  
Also, states that ranked the problem of acid rain have a higher per capita income than 
states that did not rank acid rain as a problem.  This suggests that wealthier states and 
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states with a smaller portion of their economy devoted to natural resources are the states 
that ranked acid rain.  





















3        
2 6286.75 1858.00 4428.75 451.75 5.175 15253.75 18.77 
1 6110.00 2330.00 3780.00 355.00 6.800 14821.00 27.00 
0 6547.27 2084.53 4462.73 439.60 8.893 13306.00 15.27 
(Compiled by Author using SPSS) 
The data in the table (Table 4.11) for the combined rankings of third generation 
environmental problems suggests that states that ranked third generation environmental 
problems higher had a lower Green Policy score meaning that those states have better or 
more “Green” policies.  Also, states with a higher combined ranking have a higher Green 
Condition score meaning that states with “worse” Green Conditions ranked these 
problems higher or as problems that need the most attention.  The Air Pollution score is 
higher (worse) for states that ranked third generation environmental problems higher 
suggesting that these states are addressing their air pollution concerns with these 
rankings.  Also, natural resource GSP is higher for states that rank third generation 
environmental problems higher.  This suggests that states that perceive third generation 
environmental problems as high risk have a higher portion of their economy that comes 
from natural resources.   





















3 6452.11 1862.44 4589.67 474.78 8.078 14133.44 16.91 
2 6315.20 1981.20 4334.00 442.60 6.420 13454.20 15.34 
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(Table 4.11 continued) 
1 6324.67 2457.00 3867.67 329.00 5.067 14684.00 21.06 
0 6949.00 2330.33 4618.67 427.67 13.633 12300.67 13.03 
(Compiled by Author using SPSS) 
Natural Resource-Based Problems 
 To address the issue of natural resource based problems the following questions 
were asked:  which states ranked natural resource based problems, which states ranked 
the problems highly, and were there significant difference between the states that ranked 
natural resource based problems highly than the states that did not rank the problems 
highly, in the following areas:  wealth, education, Green Index data, and the percent GSP 
from natural resources.  The natural resource based problems considered were alteration 
or degradation of ecosystems, coastal or inland wetland loss, habitat alteration or loss, 
loss of species diversity, loss of wildlife habitat, and other closely related problems.  
Each state ranked natural resource based problems and only North Dakota and Kentucky 
gave their natural resource based problems a “medium” ranking.  If a state’s rankings 
were divided into Ecosystems, Quality of Life, and Human Health and the natural 
resource based problem had a different ranking for each, the problem was given the 
highest ranking (3) in the analysis.  The following table will list each of the natural 
resource based problems ranked by each state as well as the ranking of the problem 
(Table 4.12).  
Table 4.12  State Rankings of Natural Resource Based Problems 
State Problem Rank 
Arizona Physical alteration of ecosystems 







California Alteration of aquatic habitats 
Alteration of terrestrial habitats 
High 
High 
Colorado Loss of wetlands and riparian zones 
Aquatic habitats 
Soil erosion 
Critical wildlife habitat 
Forest issues 
Special ecologic and natural resources 










Florida Alteration/loss of ecosystems High 
Hawaii Overfishing 
Nonpoint source pollution:  soil erosion/sedimentation 
 







Iowa Animal production 
Soil erosion 




Kentucky Biodiversity/Habitat loss 
Land quality – forests and silviculture 
High 
Medium 
Louisiana Coastal wetland loss 
Inland wetland loss    





(Table 4.12 continued) 
Maine Terrestrial ecosystems 
Land and agricultural resources 
High 
Medium  
Maryland Habitat modification and landscape change Highest 
Michigan Biodiversity/habitat change High 
Mississippi Degradation of aquatic ecosystems 
Degradation of terrestrial ecosystems 
Higher 
Higher 
North Dakota Loss of ag land 6 of 10 
New Hampshire Loss of land habitat caused by development 
Physical alteration of water and shoreline habitat 
Loss of water habitat by filling or draining wetlands 
Degradation of forest habitat by fragmentation 
3 of 55 
4 of 55 
5 of 55 
10 of 55 
New Jersey Habitat fragmentation 
Habitat loss 




Ohio Loss of species diversity  
Loss of wildlife habitat 
Medium-High 
Medium-High 
Texas Habitat alteration 





Utah Alteration and destruction of ecosystems High 
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Alteration of Vermont’s ecosystems 
Pollution of lakes and ponds 
Pollution of rivers and streams 
Visual and cultural degradation of Vermont’s built 
and natural landscape 
 








Washington Nonchemical impacts on agricultural land 
Nonchemical impacts on forest land 
Wetlands loss/degradation 
Nonchemical impacts on recreational land 






(Compiled by Author from state Comparative Risk reports) 
Possible Influences on Rankings of Natural Resource-Based Problems 
 The difference of means analysis revealed trends in the data that may suggest the 
reasons why individual states ranked natural resource based problems differently.  The 
following table will give the difference in means for each ranking (0-3) of the dependent 
variable natural resource based problems. 
 The data from the natural resource based problems table (Table 4.13) shows that 
states ranking natural resource based problems higher have better (lower) scores for 
Green Index, Green Policy, and Green Conditions.  This suggests that states ranking 
natural resource problems as high risk already have better “green” policies and 
conditions.  It also shows that states that ranked these problems “high” (3) have a higher 
(worse) Air Pollution score.  The natural resource GSP for states ranking natural resource 
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based problems is also much lower for states that ranked these problems as “high” (3) 
risk than for those states that ranked the problems as “medium” (2) risk. This suggests 
that states that perceive natural resource based problems as high risk have a smaller 
portion on their state income that comes from natural resources.  Per capita income and 
education levels are higher for states that ranked natural resource based problems higher.  
This suggests that states that perceive natural resource based problems as high risk are 
both wealthier and better educated. 





















3 6385.50 1980.17 4405.33 438.83 6.900 14067.89 16.89 
2 7263.50 2693.50 4570.00 428.50 18.350 11102.00 13.55 
1        
0        
(Compiled by Author using SPSS) 
Additional Analyses:  Pearson Correlations 
 There was only one significant correlation between a third-generation 
environmental problems and an independent variable.  There was an inverse correlation 
between concern for global warming and the Green Policy score (Pearson r = -.394; p < 
.05).  This means that as the risk ranking for global warming went up, the Green Policy 
score went down.  The fact that there was only one correlation is not surprising given the 
relatively small sample size, but a trend in these data is suggested by the results of the 
difference of mean comparisons.  There was also a significant positive association 
between the combined rankings of third generation environmental problems and the Air 
Pollution score taken from the Green Index (Pearson r = .491; p < .05).    This indicates 
that as the combined risk ranking for third-generation environmental problems went up, 
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the Air Pollution score also went up.  The Pearson correlation also identified a significant 
inverse association between natural resource based problems (dependent variable) and 
natural resource GSP (Pearson r = -.498; p < .05). This indicates that as the risk ranking 




CONCLUSIONS AND RECOMMENDATIONS 
Risk Ranking Process 
 The process of preparing State Comparative Risk reports is unique because it took 
a significant amount of time to accomplish.  The collected individual reports were 
prepared over a wide range of time (from 1989 to 1998).  To understand the process for 
the preparation of Comparative Risk reports, the following paragraph will be devoted to 
providing an overview of the ranking process.  Not all states followed this exact 
procedure, but variations were slight in most cases.   
A list of environmental problems was compiled to reflect the issues that posed a 
level of environmental risk in that specific state.  The list of problems from Unfinished 
Business was a starting point, but states were able to formulate lists based on state-
specific problems.  States formed both Technical Advisory Committees and Public 
Advisory Committees to obtain the risk perceptions from both experts and the general 
public.  In most instances, the technical advisory committees were composed of three 
subcommittees, including a human health subcommittee, an ecological health 
subcommittee, and a quality of life subcommittee.  Each subcommittee was responsible 
for ranking the list of problems according to the risk posed by that problem to human 
health, ecological health or quality of life.  The rankings were then integrated to provide 
one overall ranking of environmental problems for that state.   
This process was designed to get an accurate picture of environmental problems 
and their associated risks from both technical experts and citizens.  However, not all 
states allowed citizen participation in the risk ranking stage of the project.  Colorado, 
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Maryland, New Jersey, and Texas did not utilize citizen participation.  In some cases, 
citizens were able to participate only after the risk ranking was completed and in other 
cases, citizens were not asked to participate in any aspect of the project.  
In the past, EPA’s priorities have been more closely aligned with public opinion 
than with the estimated risks by the agency professionals.  How the public perceives the 
seriousness of different environmental problems is very important to the setting of EPA 
priorities. (EPA, 1987)  To ensure a proper place for Comparative Risk in developing 
environmental priorities, the strongest possible foundation of individual risk assessments 
must be built. (Cleland-Hamnett, 1993)   
Cleland-Hamnett (1993) gives three basic guiding principles to build this 
foundation that are important to this research.  The first is the characterization of risk.  
Characterizing individual risks must be done using straightforward, consistent 
terminology identifying uncertainties and data gaps so that both experts and citizens can 
more easily compare one risk to another.  The second principle is the need to bring varied 
expertise into the risk assessment process from the earliest stage.  The work of agency 
professionals needs to be exposed to the critical eye of independent experts, peers, and 
colleagues in their fields.  This will both enhance the quality of the work and maximize 
the number of people who understand what the work attempts to accomplish.  The third 
guiding principle that must be observed is the need for basic research and state of the 
environment data.  Facts and hard conclusions from data are better than estimates based 
on extrapolations and interpolations.    If the preparation of Comparative Risk reports 
follows these guiding principles, then the quality of the report will be evident and support 
for the Comparative Risk process will grow.  However, without careful consideration of 
 54
these three principles, Comparative Risk reports will lack the strength necessary to stand 
up under analysis and the foundation for Comparative Risk will not be sufficient to 
withstand critics of the Comparative Risk process. 
Research Intent  
 
The purpose of this research was to examine state-level risk orientation through 
the use of State Comparative Risk reports.  The reports were prepared to address the areas 
of environmental problems that pose a risk to human health, ecological health, and 
quality of life and to identify those problem areas as high, medium or low risk.  The 
intent was to identify the high-risk problems and to work toward reducing the risk that 
they posed to the environment.  The two groups of environmental problems considered 
were third-generation environmental problems and natural resource- based problems.   
Influences on State’s Rankings of Third-Generation Environmental Problems  
In analyzing the data from the risk rankings of each state, significant associations 
were found between states ranking third-generation environmental problems “high” and 
the air pollution score that the state received from the Green Index.  As the air pollution 
score (a higher score indicating a higher level of air pollution problems) increased so did 
the combined ranking of third-generation environmental problems.  This indicates that 
states with higher levels of air pollution realized the necessity of addressing those 
concerns with their Comparative Risk rankings and did so.   
In analyzing the data for natural resource-based problems, significant associations 
were found between states ranking natural resource-based problems “high” and the air 
pollution score from the Green Index.  States with a “high” ranking for these problems 
received a higher (worse) air pollution score from the Green Index.  These results suggest 
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that there is a relationship between natural resource-based problems and air pollution 
scores.   
Recommendations   
Looking at the final risk rankings for each state (Appendix 1), there is no “cookie 
cutter” approach on a national level that can sufficiently address the variety of 
environmental problems faced by individual states.  There is an obvious need to provide 
assistance on a state-by-state basis so that each state may work toward decreasing the 
severity of the environmental problems that pose the highest risk to that state and its 
citizens.   
The EPA has developed its environmental policies piecemeal as a result of 
specific statutes, with each problem addressed separately and without sufficient reference 
to other problems or to overall effects, risks, and costs.  Rarely has the agency evaluated 
the relative importance of pollutants or environmental media – air, land, and water, or 
assessed the combined impacts on whole ecosystems and human health.  (Riley, 1991)  
However, Comparative Risks reports do assess the combined impacts on whole 
ecosystems and human health and a careful analysis of those reports may be able to 
provide the foundation necessary for the EPA to begin developing environmental policies 
from a systems perspective. 
Future Research 
Although there were twenty State Comparative Risk reports utilized in this 
research, locating all of the reports that have been completed would provide a more 
complete analysis of the associations between environmental problems.  It would also 
provide a more accurate picture of the differences between states in terms of the risk 
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ranking process.  Comparative Risk reports were completed for EPA regions, states, 
cities and watersheds.  Further research in this area might involve comparisons between 
the reports of individual states and the report for the EPA region of that state.   
Another area for future research would involve analysis of the quality and validity 
of the Comparative Risk reports of individual states.  This research would provide insight 
into how future Comparative Risk reports should be structured so that the results of the 
reports will be sufficient to provide information that is pertinent and information that can 
be used to determine where future resources should be directed.  Reports that are 
incomplete, reports that do not have adequate basis in science, reports that do not involve 
adequate technical representation, and reports that do not involve adequate public 
participation need to be identified so that those preparing future reports can be certain 
that all of the necessary steps are taken to provide reports that can be beneficial and 
excellent representatives of the financial resources that were necessary to prepare them.   
It is difficult to identify the significance of state Comparative Risk reports on a 
state-by-state basis.  If a state uses its Comparative Risk report to identify where 
resources should be directed to reduce the environmental problems that pose the highest 
risk, then the financial and technical resources that were used to complete the report will 
have been well spent.  For example, New Hampshire revised their first Comparative Risk 
report (1998) by publishing a second edition in 2002.  The state has used the report to 
shape the environmental agenda for New Hampshire. (Hartnett and Foss, 2002)  Because 
of the wide range of participation form both technical experts and concerned citizens, 
other states would be well advised to use the Comparative Risk report as a way to address 
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Outdoor air quality 
 
High 
Degradation of the built and cultural environment 
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Critical wildlife habitat 
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Class 1:  Issues of Highest Statewide Risk 
Air toxics 
Coastal wetland loss 
Industrial wastewater discharges 
Municipal wastewater 
Nonpoint source pollution 
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Air Toxics  
Drinking Water 
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  1.  Degradation of surface water habitat 
caused by development 
  2.  Airborne Particulate Matter (PM 10, 
2.5), "soot" and tiny aerosols from gases 
  3.  Loss of land habitat caused by 
development 
  4.  Physical alteration of Water and      
shoreland habitat 
  5.  Loss of Water habitat by filling or 
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13. Ground level ozone ("smog") 
14. Persistent Organochlorine (DDT, PCB, 
dioxin) 
15. Food contamination 
16. Arsenic in groundwater 
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18. Stratospheric ozone depletion 
19. Waterborne communicable disease 
20. Mercury in surface water and on land 
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23. Environmentally mediated diseases 
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combustion)  
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28. Climate change 
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36. Petroleum in surface water 
37. Soil loss from wind, water erosion 
38. Air toxics 
39. Chlorination byproducts in water 
supply 
40. Non-reactor sources of low-level 
radioactive wastes 
41. Other metals in surface water sediment, 
or on land 
42. Road salt impact on adjacent land 
43. Asbestos in indoor air 
44. Road salt impact on groundwater 
45. Carbon Monoxide outdoors 
46. Extreme weather 
47. Food additives and preservatives 
48. Sludge and septage 
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Ground-level ozone (smog) 
Habitat alteration 
Lead contamination 





Ground water quality 
Pesticide contamination 
Surface water quality 
Waste handling & disposal 
 
Medium 
Abandoned sites & spills 
Flooding 
Global climate change 





























High   
Alteration and destruction of ecosystems    
Drinking water quality  
Ground water quality  
Hazardous air pollution  
Outdoor air quality  
Surface water quality  
Water reuse and conservation  
 
Medium    
Hazardous waste generation and disposal  
Indoor air quality including radon  
Leaking under/above ground storage tanks    
Radioactive waste disposal activities    
Releases from unique chemical and biological storage facilities    
Solid waste disposal activities general    
Spills or releases of hazardous materials or wastes general    
Uncontrolled waste and Superfund sites  
 
Low    
Global climate change general    
Ionizing radiation    
Medical waste general    

























Alteration of Vermont’s ecosystem 
Global climate change 




Depletion of the ozone layer 
 
C  
Drinking water at the tap 
Pollution of lakes and ponds 
Toxics in the household 
Toxics in the workplace 
 
D 
Hazardous and radioactive waste  
Pollution of rivers and streams 
Solid waste 




Groundwater, other than drinking water 
Loss of access to outdoor recreation 






















Priority Level 1 
Ambient air pollution 
Nonpoint source discharges to water 
Point source discharges to water 
 
Priority Level 2 
Drinking water contamination 
Nonchemical impacts on agricultural lands 
Nonchemical impacts on forest lands 
Uncontrolled hazardous waste sites 
Wetlands loss/degradation 
 
Priority Level 3 
Global warming and ozone depletion 
Hydrologic disruptions 
Indoor air pollution 
Nonchemical impactson recreational lands 
Nonhazardous waste sites 
Pesticides (i.e. non covered elsewhere) 
Regulated hazardous waste sites 
 
Priority Level 4 
Acid deposition 
Indoor radon 
Nonchemical impacts on range lands 
Radioactive releases 
Sudden and accidental releases 
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